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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method by which a nitride-based semiconductor 
layer that is hardly dislocated and crystal defect 
resulted from desorption and is excellent in 
crystallinity can be formed through a small 
number of growing steps. 

SOLUTION: This method of forming the nitride- 
based semiconductor layer includes a step of 
forming an SiN mask layer 2 on the upper 
surface of a sapphire substrate 1 in such a way 
that the upper surface of the surface of the 
substrate 1 is partially exposed, a step of 
forming an AIGaN buffer layer 3 on the exposed 
upper surface of the substrate 1 and the upper 
surface of the mask layer 2, and a step of 
growing a GaN layer 4 thereafter. 
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^AlGaN^^77l3, fccfc£>\ «8/im(Dlf^ 
10 Wr&GaNH4*IR^tt > r&. 

[0050];^, MOCVDj£, HVPE$, Sfc 

NH„ SiH 4 <5^>*/*) . 
Cp 2 Mg (^^P^>$^;I/7Wi/^) 4M 
fl^iltffll^^y-^MBEffi (Mo 1 e c u 
lar Beam Epitaxy; ^git^ + ^ 
♦ A^fiffi) GaNJf4±CC, #j4Mm 

niG a NJ&>6fc&8! 1 agm^n >2 * 
FJB5, ifcO. 45/im©WI*|ftSnfiAlGaN 
20 ^WSl»^7y KJB6. InGaN^ftS 
^*S^-#F (MQW) l£3£Jf 7. #)0. 4 5Mm0i 
W*#i-SpSA 1 GaN^6^l>i2il^77 F 
18, fcj:t>\ #J0. 15Mm(Di]|^t^pSGa 
Nfr6ft*»23*«SS:a>** FJ19***»J«r*. 
[0 05 1 ] •€* LT\ »2*«a!3>dr^ h»9*»6UI 

£C<h&cJ:oT, m»»Sn>** F«5©BTffi«« 

Br5£«W±K:> nl(Dl 1 WttSIffiS 1 0 *JB«-ra. 
30 *fc, S2«ll3>^^ MB9±<Z>BB£««fc, pi 

[0052] ±iELtc^msmm<o^m»u-irm^x 

tt, H 1 H8 4 «CS* 0 ^^0!8<Dg{ bWR¥Vf*0 
*JSJ^*fflC»r»flE3titelS»tt©S»ttGa N@4 
ZTimtLX. *©±K&15^9#»ffi3*iTl> 

S«l©±ffl±©*tt6-r, vx*J12©±ffi±(ciA 
lGaNA^77i3?:Mf^C<h^ot, GaN 
»4*^^^»2±CC«»|filJaEfiS-a-SIS«: % G a NJS 

40 4 ©fissaaa^ 6 tomum c o cc < < aso?. m 

KCCjt8HT4^K©^&l»GaNH4*»JiRrSCi*« 
-C#£ e GaNJB4*HJ?«*iaifl5fi«:<tOJPfiJE 
"TSCiKlJcoT, GaNIB4<D«ffi©IE(a^iS«3ti 

L «6ffl^iBa3nfettatt©fiWaGaNJB*T*8L)i 
tut, *(D±cc«H5-9*^flE'r-SciK:j:or. 
SJI 5 - 9 cc«ic»r AKFttttAtt«mr * c <fc#r* 

r * 1 1 h tcigc w-r u - - wr^f* w 
so 5ci*r*s § 
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[0053] fcfc. ^\B\$Hm2titc3mB1&te> V^X 
©j&rfllTn-c* ixmrntfiti £>©-?{*&<,> hftZ> 
^Zxbz>. #2£9>3©ffill«. ±iBL/c^te^fi|©Ui?B 

5fc©iSB £ i^©.mB*te J: CJf»HF«3T©-r "< "COMMAS 

[005 4] fc±*tf. ±faHife?fJgg-C«. V-Vr-iT 

S i CIS, S igffi. GaAsIIJfc«^f*JH 

[0055] * fc> ±IB*ii^-Ctt, ?X i>B 2 Sr S 
i NtCfcoTJ&jSLfc**. sfcf&WfctCttCCIBe.-r. Si 

brfe|g|«©^:£*f#SC<t*lT*S. C©«^©^gJ 
£&Ht*. ftK. HMSt**. 1 0 0 0WJi©fc©^a-5 
Ci*t»*UJ,». 3e>CC. vX*B2tt, S i Nat'© 

t>«fcl>. C©J&&(Cfe. -7X2>J!2©&±HCC[;t. S i 

NB 4 ©^Mtc31*ar t^-T x #tt* 5 ^b-T Z> 1 1, > 5 ^ 

[0056]$^ ±g2*JS^r«. S i MfihUi 
vx*B2©Wr®*0 1 KTjVT J:5fcS#Jl5tt4 L-ft: 

4*.tf. 0 6Cc^iTJ;5&#0tt£W-r-5>v;*i>Bl 

2. @7{C^-TJ:^a^0t»;*WrS-7Xi7H2 2. 

1 8 K^t J: ^ 4itC© »i 3 2 Sffl^t 
fccfcli. 09(C^-rJ:5tC. Sftt©T14 2a 

4g#iM*©±B4 2 b Ltfhti Z 2 Bflti*©"7X *B 

42x$>->xi>£i,K c©«fc^tc. -?xi>mit&mm&. 

X3b->Xt>J:t,K 01fcJ:O'06~09CC7SL/c 

5C. m&l<D±Mt> vXi»I2 2Sfc«3 2i©M 
ftS*^ft-C*S«^. ^©±K5*tSlltt©£iUGaN 
B (ttfHMMMMMI) 4*i^fiS3nfc. 
[0057] Jiiaill6^.®tC*J^2,^7 y^rl 

IS 1. A 1 GaN^77rI O'y^rB) 

3. GaNi (^k«JJR*«tt») 4, fcj:^ SB 
(WtSMfi^flaR^B) 5-9 W:. GaN (gfbtf'J 

, A 1 N (^bT;V5->?A) . InNdfb-/ 
>i^A) . BN <a{b*«5*) 4>1><«T 1 N <g{b 

$y-t/A) , */c«. cn6©iisa<t'©in-v^ 
{b»£ig<*. teJ:tf. cti^igSfcAs. PteJctfS 
b©5£4>&< it 1 -3©jcJR%^tfjga«c4*©IIl- 

[0058]*fc, ±sa*te}B.©-C» < A 1 G a N^' 
7 r B 3 is J;0'G a NB 4 {c^*fi^7t:^© K - f> y«r 
ffo-C^ftt***. *^WtiCtl«:Kg6-r. AlGaN'< 
s» 7 r B 3 *i <fc O'G a NB 4 tc n m^ifflKD F - fcT > ^ 



(7) #13 2002-184707 

12 

=fetf -5C4&c<J:->Tgi li^roii brfcj:t,>„ 
[0059] * /c. ±SE*SK$8rM: > *B 2 £ 7 

ym©b-^^i|ir}fML/fc*i. *^«cn«CK6-r> 

vxi7B2©b-y^itI«. 7(im£Wnj:<. lam 

fcLfc. 3 0 Mm«T©*S-C*>n«J:l^ 
[0060] 

[^©j*m] eLL©j:5cc. *^{cin{*. d>&(,> 

S^ B ^RS©^^C>a{b^¥^«:B*»5S-r5 C <t#s 

io inmtem{t®m¥mfr<DBm>m z&m? s 1 4 #-e# 

So 

[oo6i] t tc. $Kta#s4>&< . #>o, gtMscea-r 

SMH^PB©^^^Mb^*ig(*B±«:flJ)iS3 tifc^ 
*f^^1$tt*Wr-5»^b^^ii(*3R-?B*^t?^{b 

«j^^{*a^*s«-r s c i *5-c* s. 

[I3E©ffi*t%UiW] 

[ai ] *mi<D-mimi&ic&zmm&¥mwD& 
mti&i&mi-rzittboMwmx&z. 

[02] Hl{c^l//dg{c4sW*^«iar*e. 

20 [03] xftmo-^mmmc «t s^t«j3fi^s*©jK 
tiDsr&«sn!-r */c«&©»rfflia-c*i. 

[04] #&W©-0SJ^®K<fc*g<b&*¥3M*©J& 

[05 ] 0 1 ~04 iCTnLtc^msmmomimm^m 
&D&ffijmzm^xj&t£i,tc^ftv-y'%i**7f;is 

tcmWMX$>i>. 

[06] *^e5S^.®©^b^^i*©^(S^ft{cffl^ 
z^*t>m<mwom?M*n<istd8immx»>z>„ 

[07] ^l»fe^©^{b^¥»(*©ff5tiS^{cffl^ 
30 S-7X^B©^tR©^fl5W«r^Uft:»tffl0-e*4. 

[08] «Q6^ffi©^b^^ft©^fi!c*»{Cfflt,» 
S-eX 4»B©^tt©^WI*^b/cWrS0-C*>S. 
[09] *WS^©^bf)^^{*©0fiS^{Cffl^ 

[010] S£*©S<b!»*^«:©^«Wffi*iftiwrs 
fces?>©BrH0-C*)-5„ 

[011] S£*©^b^*^(*©^R£*ffi*SiW-r5 
fci?)©»fffi0-C&.S„ 

[012] se*©^b^^^©ji5^ffi*siwrs 

40 /c«&©IKM0rS>S„ 
[??#©SiW3 

1 mm) 

2 vx^B 

3 AlGaNA-;7 7 f (;<?77f) 

4 G a N B ( SEfUBU&l&SttJI ) 

6 si i mmm *z?Fm imtnu^maer-m > 

7 MQW^ftB (Sfb«J^3W*^^B) 

8 ^2^t^Mf 7 * KB (B<bflffi¥«t**?JI) 

so 9 m2mm§t3^$i?hm (mimmmmtm+m) 
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warn* *m mm 



F A 4K030 AA06 AA11. AA13 BA38 BB12 

CA01 FA10 HA04 LALL 
5F041 AA11 AA40 AA42 CA34 CA40 
CA46 

5F045 AA04 AA05 M08 AB09 AB14 
AB17 AB33 AC01 AC08 AC12 
AC19 AD09 AD10 AD11 AD14 
AD15 AD16 AF02 AF03 AF04 
AF09 AF13 AF20 BB12 CA10 
CA12 DA53 DA55 HA12 



